Annals of Parasitology 2023, 69(2), 00-00
doi: 10.17420/ap6902.508

Copyright© 2023 Polish Parasitological Society

Original paper

Possible detection of physiological state disorders with
the help of medicinal leeches Hirudo verbana Carena,

1820

Ruslan AMINOV

Cellular and Organism Biotechnology Laboratory, Faculty of Biology, Zaporizhzhia National University, Zhukovsky

Street 66, 69600 Ukraine

E-mail: 91 amin 91@ukr.net

ABSTRACT. In the experiment, 160 medicinal leeches of the species Hirudo verbana Carena, 1820 were studied.
Medicinal leeches were fed on the blood of animals and people (conditionally healthy and diseased). Four leeches were
taken from each animal/person. The animals were studied for 3 weeks. Mortality was mostly observed in the first days
after feeding on the blood of the host. We noted mortality, the appearance of constrictions on the leeches’ body, the
intensity of the host blood spitting from their body. The host’s blood was taken from their stomach on the first day after
feeding. Hematological and immunological indicators of blood were determined in the taken blood of the host. As a
result of the study of the blood of the sick, significant changes were found, compared to conditionally healthy ones. It
was manifested by an increase in erythrocytes and leukocytes. The leukocyte formula looked like in most pathological
conditions of the inflammatory process. The obtained indicators of the experiment make it possible to quickly assess
the presence of physiological disorders in the early stages of the disease.
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Introduction

Hirudotherapy is a method of alternative
medicine in which medicinal leeches are used for
therapeutic purposes [1]. According to scientific
data, this method is currently used in the prevention
and treatment of many infectious and non-infectious
diseases [2—11] due to the presence of a significant
amount of biologically active substances in her
body, which are able to show various therapeutic
effects [1-13]. New effects of it are discovered
every year. For example, it was recently
experimentally proven that the substances of the
medicinal leech are able to neutralize Myco-
bacterium tuberculosis [14]. The study revealed that
the medicinal leeches are rich in oleic acid (33.9%)
and palmitic acid (22.6%). The anti-tubercular
activity of the medicinal leeches was attributed to
the high oleic and palmitic acid [14]. Medicinal
leeches neutralize cancer cells and reduce pain
[15,16], restore lungs after Covid-19 [17], modulate

various inflammatory processes, accelerate wound
healing, etc. [1,18-22].

It should be noted that the growth of various
pathological conditions in the world has led not only
to the intensive search for various methods of their
treatment, but also to the search for methods of their
rapid diagnosis. A large number of all diseases, if
untimely detected, can cause irreversible changes in
the body or even death. According to the results of
other scientists and our previous studies after
hirudotherapy changes in various hematological and
immunological parameters of the host’s blood
[18-20]; on 9-14 days after hirudotherapy in
9.540.57% medicinal leeches pathological
manifestations of morphophysiological features
were observed, which resulted in the death of
4.5+0.48%. Morphofunctional changes in the
midgut of a well-fed healthy H. verbana 12 days
after feeding on human blood change the height of
the epithelium and the level of its vacuolization, and
in a well-fed leeches that spit blood and die, these
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changes are accompanied by degenerative processes
[23]. According to these studies, medicinal leeches
could hypothetically die as a result of eating the
blood of sick people, which has not been previously
paid attention to medicinal leeches and the blood
they consumed from the side of express diagnostics
outside the body of the host.

Therefore, the study of the condition of
medicinal leeches and the analysis of the host’s
blood eaten by them became the relevance and
purpose of this study in order to develop rapid
diagnostics to detect any violations of the host’s
physiological state.

Materials and Methods

Group of animals

A total of 160 medicinal leeches of the species
Hirudo verbana Carena, 1820 were used in the
experiment. Two studies were conducted. The first
experiment was a study of 80 medicinal leeches that
were fed once on the blood of a sexually mature
person (4 leeches from each person). Totally, 40
medicinal leeches were used, which were fed on the
blood of a conditionally healthy person, who did not
consult a doctor, the general condition was normal,
the general blood parameters were normal (the first
group, control). In the second group, 40 medicinal
leeches were also used, which were fed on the blood
of sick people (the diagnosis was confirmed in the
hospital) during the manifestation of various
diseases: varicose veins, arthrosis and osteo-
chondrosis, angina pectoris, disorders of the
gastrointestinal tract, initial stages of prostatitis etc.
In the second study, medicinal leeches were used,
which were fed once with the blood of non-linear
sexually mature laboratory rats. Totally, 80
medicinal leeches (4 leeches from each animal) fed
on the blood of non-linear laboratory rats were
studied. In first group of 40 medicinal leeches fed
on the blood of conditionally healthy animals all
hematological and immunological parameters of the
blood corresponded to the physiological norms of
the given age. The second group of 40 medicinal
leeches were fed on the blood of sick animals:
ulcerative dermatitis, suppuration of wounds in
various parts of the body, burns, diseases of the
respiratory organs, abscesses, etc.

Experiment scheme
Medicinal leeches were taken, which fed no
more than a day on the blood of a person or an

animal (conditionally healthy and with pathology).
According to known facts, blood eaten by a leech
does not change its physiological composition
during this time. For three weeks, their general
condition was observed: death (with a changed body
shape and without changes), the appearance of
stretch marks on their body, intense spitting of eaten
blood. It should be noted that death was noted in the
majority in the first days after feeding. With the help
of tweezers, the host’s blood was neatly squeezed
out of their body into a test tube. Hematological and
immunological indicators of eaten blood with the
addition of 2% heparin solution (,,Spofa”) were
studied. Blood parameters of conditionally healthy
and sick were compared.

Statistical analysis

Statistical data processing was performed using
the computer program SPSS v.23,0. (IBM SPSS
Statistics., USA). The selected parameters indicated
in the table below have the following notation: X —
the average value of the sample, SE — standard error
of the average value of the sample. The significance
of differences between the mean values was
evaluated by the Student’s criterion after checking
the normal distribution. Differences were
considered significant at P<0.05.

Bioethics

Animal manipulation was carried out in
accordance with the rules and regulations for the
treatment of laboratory animals: principles of
bioethics, legislation, and requirements in
accordance with the provisions of the ,,European
Convention for the Protection of Vertebrate Animals
Used for Research and Scientific Purposes”, the
Law of Ukraine ,,On the Protection of Animals from
Animals Handling”.

Results

As a result of the research in the first experiment
(human blood) in pathological conditions, we
observe an increased death of medicinal leeches, the
appearance of constrictions on their bodies, and the
intensity of spitting out the eaten blood is more than
2 times (Tab. 1). When analyzing hematological and
immunological indicators of blood, they do not
correspond to the physiological norms. The total
number of erythrocytes increased by 30.8+2.9%,
leukocytes by 35.6+3.1%, compared to the control.
In the blood leukocyte formula of sick people,
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Table 1. General condition of medicinal leeches, red blood cells, number of leukocytes and blood leukocyte formula

of eaten human and animal blood, X+SE
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Explanation: * — P<0.05 compared to the control group

changes that indicate the manifestation of a
pathological condition in the body: the percentage
of lymphocytes increased by 32.942.9%, the
percentage of segmented neutrophils decreased by
45.444.3%, the percentage of band neutrophils
increased more than 3.5 times, the percentage of
monocytes increased by 2 times. In the second
experiment (animal blood), we observe a similar
picture. The animals did not take any drugs, for the
sake of the purity of the experiment. In the analysis
of medicinal leeches in the second experiment in
pathology, we observe an increased death of leeches
by almost 4 times, the appearance of constrictions
by 3 times, the intensity of blood spitting by more
than 2 times (Tab. 1). When removing the eaten
blood of sick animals from the stomach of a
medicinal leech, we observe an increase in
hematological and immune cells compared to
conditionally healthy ones. The total number of
erythrocytes increases by 21.442.9%, and
leukocytes by 35.243.2%. In the blood leukocyte

formula: a decrease in the percentage of
lymphocytes by 60.5+4.5%, an increase in
segmented neutrophils by 25.0+2.1%, an increase in
the percentage of eosinophils by 2 times, an increase
in band neutrophils by more than 11 times, which
can testify to various pathological conditions in the
body.

Discussion

It is known that in most cases of diseases,
medicinal leeches are placed locally on the affected
areas [1-3,6,9,11], and in various local pathological
conditions, the total number of immune cells that try
to cope and restore normal physiological conditions
increases in these areas of the body. Therefore, it is
possible that the medicinal leeches consumed a
much larger number of immune cells, as a result of
which, their immune system could not cope with the
immune system of the host’s blood and the leeches
died, which we observe in our experiments. Since
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these animals try to absorb more of the cellular
composition of the blood than the liquid one during
blood consumption, this is more likely. Also, the
appearance of stretch marks on their body may be
related precisely to the failure of their immune
system, similar results were obtained by other
scientists [23]. Secondly, in some cases, the
mortality of leeches can be related to the toxicity of
substances that a person could have taken before.
For example, medicines or some narcotic drugs that
are deadly to leeches. Therefore, to reject this
negative factor, a second experiment was
conducted. In which the blood of rats that did not
take any substances was studied for the purity of the
obtained experimental results. It should be noted
that the percentage of death of medicinal leeches
also increased when feeding with the blood of sick
animals. This confirms our hypothesis obtained in
the first experiment regarding the increase of
immune cells in the area of pathology and the
failure of the immune system of the ectoparasite to
cope with the immune system of the host.

As a result of the research, we observed that
medicinal leeches, when feeding on the blood of
sick animals and people, began to die in most cases
with deformed bodies, constrictions appeared on
their bodies, and they began to spit blood more
intensively. According to the data obtained,
medicinal leeches and their blood eaten by the host
can be used as a method of an express diagnostics in
the early stages of the development of various
pathologies of an inflammatory nature.
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